SUMMARY Bizarre behaviour disturbances in four patients occurring during incomplete recovery from herpes simplex encephalitis are described. Some aspects of their behaviour were similar to that originally described by Kluver and Bucy in monkeys following bilateral temporal lobectomy. Previous reports of behavioural disturbances in man after herpes simplex encephalitis are reviewed and attention drawn to the aggressive and disruptive behaviour that is often seen. With the reduced mortality in herpes simplex encephalitis in recent years it is possible that behaviour disturbances such as those described here will be seen more frequently. 
Herpes simplex virus, type 1, is probably the commonest cause of acute sporadic necrotising encephalitis in temperate climates. Its Documented neurological deficits in survivors also accord with known limbic and temporal lobe mechanisms. A residual amnesic syndrome, originally described by Rose and Symonds,5 and subsequently reported by others, is now well recognised. Behavioural disorders following herpes simplex encephalitis are less well documented. Oxbury and Maccallum9 give some details of ten survivors, two of whom exhibited behaviour disturbances reminiscent of the Kluver-Bucy syndrome. A much more detailed account of the cognitive, behavioural 810 g/l, a sugar of 4-2 mmoL/l and 46 white cells/mm3, 90% of which were lymphocytes. Over the next forty-eight hours he became drowsy, his pupils became unequal, and he was transferred to the National Hospitals for Nervous Diseases. On examination, he was pyrexial, his chest was clear and he had no rash or hepatosplenomegaly. He was awake but disorientated in place and time and obeyed commands erratically. His speech was fluent but inappropriate. His mental state was interrupted by periods of vacancy and immobility. His neck was stiff and Kernig's sign was positive. Fundoscopy showed early disc swelling; eye movements were full, reflexes were symmetrical and plantars were flexor. Sensation was intact.
Investigations showed normal Hb, WBC, differential white count, ESR, liver function tests and auto-antibodies. Paul-Bunnell and screen for hepatitis B antigen were negative. CT head scan showed widespread low attenuation in both hemispheres compatible with encephalitis. EEG showed repetitive complexes bilaterally, maximal in the left temporal region, and slow background activity. Focal epileptic activity coinciding with the periods of immobility was also seen over the left temporal region. Further CSF examination on 24 January 1980 showed a protein of 1-30 g/l, a sugar of 2-2 mmol/l, 272 mononuclear cells and 20 red cells/mm3 and a mid-zone Lange curve. No organisms were seen, syphilis serology was negative, and cultures for fungi and mycobacteria were negative. IgG was 16-5% of the total protein and electrophoresis showed changes consistent with a traumatic tap.
A clinical diagnosis of herpes simplex encephalitis was made. Treatment with dexamethasone and phenytoin and a ten-day course of adenine arabinoside was begun. His conscious level initially deteriorated, but after six days he became more alert and his fever settled. His fits were controlled with oral phenytoin alone. Virological studies were repeated on 5 February 1980 and showed a rise in serum and CSF titres to herpes simplex virus without a rise in titres to measles, and a low ratio of titres in blood and CSF to herpes simplex compared with the corresponding ratio to measles (table). Although he became more active and alert he remained very confused. Toward the end of the third week of the illness various bizarre behaviour problems became apparent. The most obvious of these was his tendency to eat or drink everything within reach. He drank shampoo, his own urine and water from flower vases and persistently tried to The patient remained disorientated in time and place and profoundly amnesic for events from minute to minute with a fluent dysphasia amounting at times to jargon. Following return to her local hospital (4 August 1979) it was observed that in addition to her disorientation, amnesia and jargon dysphasia, she displayed a tendency to put foreign objects into her mouth. She was noted at various times to chew flowers (roses), a salt pot, paper, soap and other inedible items from around her bed. This phase of unusual oral behaviour persisted for about one month. No uninhibited or aberrant sexual behaviour was witnessed during this period. By May 1981 she had recovered sufficiently to be able to complete simple household chores given to her. A severe memory deficit remained and she would forget eating a meal after a few minutes. The only person she appeared to recognise was her husband. She ate any food placed in front of her though was not hyperphagic, merely 
Discussion
All of these four patients were left severely disabled by their illness. Case 1 (JBR) remained severely amnesic, had verbal and visual identification difficulties and tended to fly into a rage. Case 2 (TM) was moderately demented and had a florid and rather aggressive behaviour disturbance. Case 3 (KB) was severely amnesic and dysphasic, rather facile and moderately demented and case 4 (EH) was initially aggressive, later facile and remained severely demented. All required some sort of long-term care.
All four cases had evidence of bilateral pathology: in cases 1, 3 and 4 the left fronto-temporal regions were most involved whilst case 2 showed more severe changes on the right. Despite the lack of histological support for the diagnosis herpes simplex clearly appears to have caused the encephalitis in cases 1 and 2 and would seem to be the most likely cause in cases 3 and 4. All cases presented as an encephalitic illness with focal features, pyrexia and typical CSF changes. Periodic complexes of the sort seen in herpes simplex encephalitis were seen in cases 1 and 2. Virological studies strongly supported the diagnosis in cases 1 and 2 and were compatible with the diagnosis in cases 3 and 4, and CT scan in all four cases showed fronto-temporal low attenuation typical of herpes simplex encephalitis.2 These changes reflect the bitemporal necrosis involving the temporal neocortex and rhinencephalic structures that is commonly seen at post-mortem.'0
Various deficits may follow bilateral medial temporal lobe and limbic destruction in man. An amnesic syndrome, initially described after herpes simplex encephalitis by Rose and Symonds,5 is now well recognised. Such patients have a severe and sometimes incapacitating disorder of memory and recall with relative preservation of other intellectual and neurological function. A similar deficit occurs after bilateral infero-medial temporal lobe resection21 or infarction22-25 providing the lesions extend beyond the amygdala to include the hippocampi and hippocampal gyri. In general after surgical lesions the temporal neocortex remains intact and patients do not show marked changes in cognitive function, social behaviour, motivation or affect.26 Following infarction they may be mildly indifferent and lacking in initiative23 or agitated. 2224 By contrast if both temporal neocortex and rhinencephalic structures are included in a bilateral surgical lesion then striking abnormalities of behaviour and affect occur in addition to the memory deficit. These changes were initially described in single cases following the introduction of bilateral temporal lobectomy for the treatment of behavioural and seizure disorders.27-29 Terzian and Dalle Ore30 provide the fullest description in the literature of such a case. This patient had a severe memory deficit, was unable to recognise close relatives, repeatedly examined objects by hand without apparently recognising them, ate voraciously, displayed no emotion towards external stimuli of any sort and masturbated regularly. Although this patient repeatedly picked up and examined objects visually and had an insatiable appetite he did not place non-food objects in his mouth, chew them or attempt to eat them. Similar symptoms have been described by a number of authors early in the course of Pick's disease and during the terminal phases of Alzheimers disease.3'34 814 The changes in behaviour and affect described in these patients and especially in the patient described by Terzian and Dalle Ore,30 are similar to, though usually less florid than, the behaviour that is observed following complete bilateral temporal lobectomies in monkeys, initially described by The behaviour of these animals has been described in detail. They compulsively attend to all extemal stimuli and constantly attempt to touch all objects within geach ( The emotional disturbances that were seen were varied. All four patients could be described as "emotionless in speech"42 in that they showed a poverty of normal facial and gestural expressions of emotion during simple conversations. Further questioning and probing, however, resulted in various responses. JBR was at first watchful and suspicious and later tended to fly into rages. EH was initially aggressive and disruptive though later rather facile while KB was inappropriately affectionate and tended to be tearful with minor set-backs. TM would become aggressive and disruptive. He would shout and swear and throw food and faeces around. As a result he was extremely difficult to handle on the ward. Contrasting with this behaviour disturbance was his ability to play a simple game of chess or noughts and crosses and name current footballers or the hospital in which he was, indicating that his memory disturbance was less severe than the other three patients. Violent behaviour is well recognised in man with irritative temporal lobe pathology but is usually reversed by destructive lesions such as lobectomy48 and does not usually occur in Kluver-Bucy monkeys. The occasional occurrence in monkeys of increased aggressiveness after bilateral temporal lobectomy is usually attributed to sparing of amygdala nuclei which facilitate aggressiveness. 49 There is no pathological data in our cases but it is of interest that memory was more preserved in the most violent case TM as this may suggest that some limbic structures may have been preserved. An ictal basis for these outbursts seems unlikely since fits were not seen and EEG tracings were unremarkable.
One may conclude, therefore, that the abnormal behaviour seen in monkeys following bitemporal lobectomy has seldom been exactly reproduced in man. Fragments of the Kluver-Bucy syndrome are, however, frequently described and it is useful to regard the syndrome in monkeys as a paradigm in the light of which some of the symptoms seen in man after destructive bitemporal lesion may be interpreted. Following herpes simplex encephalitis, bizarre eating, drinking, chewing and biting behaviour would seem to be most frequently reported. Hypermetamorphosis is less common but lack of emotional behaviour during simple conversation is well recognised; by contrast more exacting questioning or conversation may precipitate either inappropriately affectionate or aggressive and disruptive behaviour. The latter may result from patchy involvement of limbic structures. Bizarre sexual behaviour is unusual. Although mortality in herpes Greenwood, Bhalla, Gordon, Roberts simplex encephalitis has been reduced in recent years, the incidence of neurological deficit in survivors remains high. It -would seem likely that behaviour disturbances such as those described here will be seen more commonly following the disease than has previously been reported.
